Introduction
When designing construction in rock foundation, measurement of natural state of stress in rock mass is an important problem. The state of stress of rock foundation is defined by gravitational and tectonic force fields. The gravitational force field can not be separated from the rock materials. At any point in an elastic homogeneous isotropic rock mass gravitational components of stress field are defined by the formulas: The tectonic force field is significantly more complex than gravitational force field. It is related to the complex and non-uniform distribution of the rates of tectonic movement and the rate of strain of the earth crust. There are some methods for measurement of tectonic state of stress in rock mass. In this paper author represent a method of back calculation with deformations of tunnel contour that are measured in tunneling process.
Main idea of the method
The tectonic component of stress field results from the continuous redistribution in spac~ of the tectonic movement and deformation rate of earth crust. It takes place in rock mass of tectonic zone and in igneous and metamorphic rock mass. When an underground opening is introduced in foundation, natural tectonic state of stress is redistributed .. The total stress around an opening ia resulted from induced stress called by man made activities and virgin stress or in-situ stress. It is changed in dependency on distance from the tunnel face to a point in question. In figure 1 we have two perpendicular circular tunnels P and Q. Tunnel P is directed to axis 0 X and tunnel Qto axis OY. At section A-A (tunnel P) and at section C-C (tunnel Q) near the face of tunnel six points are fixed according to three directions 1, 2 and 3 ( figure 1) . Just, the relationship between stress and strain is termed a state of a plane stresses. When the tunnel face gets a position B-B (tunnel P) and D-D (tunnel Q), the distances AB and CD are bigger than the diameter of tunnel. Coefficients of stress concentration can be determined by the data [1] that are shown in Fig. 2 . 
where: 1 from equation (3.1) into equation (3.3) gives
where
Making the same calculation with section C-C according to direction 1, 2 and 3 we have the radial displacements at section C-C as follows:
where: 
Analysis of in-situ stresses
Substituting equation (3.6) into (3.4) gives
where:
Calculating equations (3.10) gives
Substitution of A and B from equation (3.11) into equation (3.8) gives
The solution of the equation (3.12) will be:
Ui -Uff 38 (3.9) (3.10) (3.11) (3.12) (3.13)
A similar calculation for section C~C gives the component of stresses ar, 3 and the angle 5:
where: From equations (3.13) and (3.14) we have tectonic components of stress field in two dimensions 0 X and OY as follows:
Substituting values of displacement of tunnel contour from equations (3.9) and (3.15) into the equation (3.16) gives
With the terms a; and a~ from (3.17), equations (3.9) and (3. Orientation and value of major and minor normal stresses are shown in Fig. 3 .
From Fig. 3 we have 4. Conclusion There exists the tectonic state of stress in the tectonic zone and in the rock foundation of igneous and metamorphic origin. It will be distributed and redistributed due to the excavation of the underground construction. Therefore, measurement of in-situ stress is very essential. The method presented can be used in the tunn~ling process and should be considered for correction of the existing design.
